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Analysis of the “Practicability” of Non-Lake Belt Alternative Sources
to Supply Florida’s Demand for Basic Construction Materials

Executive Summary

The purpose of this report is to use federal criteria to determine the practicability of
alternatives to limestone mining in the Lake Belt. This area presently supplies more than Y4
of all the coarse and fine aggregate crushed stone needed throughout the state for buildjng
and maintaining public and private infrastructure. Without the Lake Belt these essential
materials would be in critical short supply locally and throughout the state.

Lake Belt mining began in the 1950s and has been fully approved by local, state and
federal, zoning, planning and permitting agencies. The Lake Belt Plan deals with on-going
and future mining and is the result of more than seven years of evaluation of alternatives by
the Lake Belt Committee, the Federal Working Group, Federal, State, Regional and Local
Agencies, and statutorily mandated representation from the environmental and conservation
community, and from non-rock mining private property owners, with oversight by the
Florida Legislature. The February 1999, Draft Lake Belt Environmental Impact Statement
(EIS) acknowledged this extraordinary scrutiny but did not provide great detail on the
evolution of the Plan. Commentors to the Draft EIS requested additional information on
whether practicable alternatives are available. This report is in response to those requests.

Lake Belt Rock products are the primary constituents of concrete, asphalt, road base
and other products used to build essential human infrastructure including roads, bridges,
airports, parking lots, office buildings, warehouses, retail stores, housing, schools, colleges,
religious structures, hospitals, etc. This infrastructure is universally built with quarry
products.

Relative to other areas of the United States, Florida has an extremely limited supply
of construction grade rock. This is especially critical because the population of this state is
growing rapidly and needs huge quantities of rock to build and maintain infrastructure. In
1998, the State’s total use of 120,000,000 tons amounts to about 8 tons for every person in
the State, every year. Including the Lake Belt mining area, Florida is projected to have only
a 30 to 50 year supply of rock from all sources in the State.

Rock products are categorized by the USGS and the mining industry as follows:
® Crushed Stone, Coarse crushed stone (*/,¢” and larger) is produced
by mining, crushing, and sieving solid strata of rock as in the Lake
Belt Area. Fine crushed stone (less than 3/ 16 - manufactured sand)
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Executive Summary

is a necessary byproduct which is recovered by smaller screens in
the sieving process.

® Sand and Gravel are naturally occwrring materials that are washed
and sieved into various sizes

* Road Base, is a gradation of sizes with specific chemical
characteristics

® Cement is processed from limestone high in calcium carbonate

* FEill is considered a quarry product but not necessarily tracked by
the USGS.

Coarse Crushed Stone or Gravel comprises slightly less than ¥ of the volume of all
concrete and asphalt. Coarse Crushed Stone or Gravel must meet certain physical and
chemical quality requirements or the concrete and asphalt will not be durable or sufficiently
strong. There is essentially no gravel available in Florida and there is a critical shortage in
Florida of coarse crushed stone that meets FDOT quality specifications. In 1998, Florida
needed approximately 39.4 million tons of coarse crushed stone, more than half of that
volume was produced in the Lake Belt. The September, 1999, U.S.G.S. Mineral Industry
Survey for Florida states: “the larger size limestone aggregates are becoming a limited
resource in the State.” The Lake Belt presently supplies 54% of the State’s larger size
limestone aggregates and as other FDOT approved mining areas in the State become
depleted, Lake Belt rock will become even more crucial in supplying the State’s
construction needs.

Fine Crushed Stone or Natural Sand also comprises slightly less than 2 of the volume
of all concrete and asphalt. Like the coarse fraction, it must also meet certain physical and
chemical quality requirements or the concrete and asphalt will not be durable or sufficiently
strong. While there are sand deposits along Florida's central sand ridge, this material can
not supply all the size fractions needed to produce quality concrete block and asphalt.

There are only a few locations in the State with geological formations that produce
coarse crushed stone that meets FDOT specifications. The availability of all of Florida's
limestone deposits is diminished by urbanization, environmental restrictions, and public
opposition to mining. All the available deposits in Florida are presently being mined. From
the standpoint of quality and yield per acre, the Lake Belt is the most productive mining
area in Florida. Alternate locations in the State could not replace Lake Belt production.

The analysis of alternatives is the heart of the EIS process. But alternatives can only
be considered if they are “practicable”. The EPA 404(b)(1) guidelines for wetland

A:/Sfc9j303,]wp -2 Page 2
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Analysis of th. “Practicabillty” of Non-Lake Belt. .ternative Sources

to Supply Florida’s Demand for Basic Construction Materials

Executive Summary

permitting provide a multipart test to determine whether alternatives are practicable in light
of overall project purposes, i.e., providing rock meeting FDOT specifications for building
and maintaining Florida’s public and private infrastructure. For the purpose of evaluat:ing
Lake Belt alternatives, some of the factors are:

The quality of the rock must meet FDOT standards

The yield per acre. (The less yield per acre the greater the habitat
impacts per ton of aggregate.)

The habitat impacts of mining in the alternate location relative to
mining in the Lake Belt,

The effect on wetlands

Cost

Technology

Logistics, including transportation issues

Other significant environmental consequences of the alternative

These criteria were used to evaluate mining alternatives in Florida, other states, and
in foreign countries. We also evaluated substitute materials and recycling. The results of the
analysis show :

There are extremely limited reserves of construction grade rock in
Florida outside of the Lake Belt. Alternate sources in Florida are
being fully utilized and are inadequate to replace any portion of
Lake Belt rock.

Alternate Florida sites have a substantially lower yield of useable
rock per acre than the Lake Belt. Therefore, at these alternative
sites, much more habitat needs to be disturbed to produce an
equivalent quantity of rock.

In general, the available alternate sites in Florida are in
wetland/upland complexes with higher habitat value than the
drained and degraded Melaleuca infested mining areas in the Lake
Belt.

Alternate sites in Florida lack adequate transportation
infrastructure to serve the Lake Belt market area. '
Alternate sites in Florida are limited by public acceptance,
urbanization, and the nieed for environmental permits.

Alternate sites in other States have extreme logistical and cost
problems. Rail or highway transportation infrastructure does not

A/ Sfc9j30a.lwp -3 Page 3
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Executive Summary

exist to move large quantities of rock to Florida. They are also in
valuable habitat areas and have problems with urbanization and
environmental permits.

® Alternate sites in foreign countries also have extreme logistical and
cost problems. Rail served deep water port facilities to handle large
volumes ‘of rock do not exist in Florida. Port facilities in foreign
countries can not be expanded to handle large volumes of rock.
Potential quarries in Mexico, Nova Scotia, and the Bahamas are in
valuable habitat areas. Rock from Mexico is produced in an
extremely valuable subtropical rain forest. Rock from the Bahamas
does not meet FDOT specifications due to high chloride content.
Rock from Nova Scotia is only available 7 months per year due to
weather.

® Technology does not exist for the use of alternate (non-quarry)
materials to replace Lake Belt rock.

Based on federal criteria, there are no practicable alternatives to mining in the Lake
Belt. Premature curtailment of Lake Belt mining would cause extreme disruption of
Florida’s construction industry and would vastly increase the cost of essential public and )
private infrastructure.
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Analysis of the “Practicability” of Non-Lake Belt Alternative Sources
to Supply Florida’s Demand for Basic Construction Materials

Introduction

In 1999, the U.S. Army Corps of Engineers prepared a draft Environmental Impact
Statement for limestone mining in the Miami-Dade County Lake Belt Area. This area
presently supplies approximately one half of the crushed stone needed to build essential
infrastructure in Florida. The Lake Belt Plan calls for continued mining in degraded
wetlands for the next fifty years. Commentors to the EIS have questioned whether there are
alternative sources of construction materials that could substitute for a portion of Lake Belt
rock, thus avoiding some of the mining. This report evaluates the supply and demand for
Lake Belt rock in the context of the Statewide supply and demand for these basic
construction materials. Then, using the definition provided by the EPA 404(b)(1)
Guidelines for wetland permitting, the report evaluates the “pracucabﬂity” of Lake Belt
alternatives.

Background
Lake Belt mining began in the 1950s and has been approved by all necessary local,

state and federal, zoning, planning, and permitting agencies. In 1992 the State of Florida
created the Northwest Dade County Freshwater Lake Plan Implementation Committee to
develop a comprehensive plan for the continuation of mining for another 50 years in the
area known as the Lake Belt, recognizing the environmental, water resource and economic
importance of the area. The Committee evaluated various alternatives for five years

between 1992 and 1997.

Alternative mining scenarios were also reviewed by a special Federal Issue Team
appointed by the South Florida Ecosystem Restoration Working Group. Since 1997, the
Issue Team's recommendations have formed the basis for including the Lake Belt in the
Restudy design team’s Everglades restoration plans.

The unique value of Miami-Dade County limestone has long been recognized. The
mining industry is concentrated in the Lake Belt area because of the large, accessible
deposits of usable rock and the actions by state and local governments over the past 40
years. Beginning in the 1950s, the Dade county government recognized that quarry
products generated by the mining industry were an essential element in the continued
development of south Florida.

The large scale industrial activity associated with mining, processing and shipping
rock products, and the manufacture of cement, required that the industry be located away
from urban areas and near a secure source of limestone. Government decisions in the

A:/ sfc9j30b.le -1 Page 5
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Analysis of the “P....éﬁcahility" of Non-Lake Belt Altamlativa Sources
to Supply Florida's Demand for Basic Construction Materials

following decades established the industry in the location now designated as the Lake Belt.
As recently as the 1970s, Dade County granted specific zoning approvals for limerock
mining in areas now designated as the Pennsuco Wetlands and the Everglades National Park
Expansion Area. In the Lake Belt Plan these approved mining areas have been abandoned
and are now important wetland preservation and restoration areas.

In arriving at the recommendations in the EIS, the Corps built on the work of the
State and Federal Lake Belt Committees and decisions of the Miami-Dade County
Government, the Florida Legislature and the Federal Working Group. All these agencies
balanced environmental protection with the State’s critical need for rock to build public
infrastructure such as roads, airports, schools and hospitals. They also recognized that a
reliable source of quarry products will be needed for Everglades restoration and rebuilding
the Lower East Coast’s urban core near the coast, in addition to providing the ongoing
infrastructure needs of a growing state.

Appendix B shows that annually, national use is approximately 2.8 billion tons of
quarry products for construction purposes. At an average of 1.4 tons per cubic yard (net)
this requires the mining of 2.0 billion cubic yards of rock to meet the annual infrastructure
needs of the nation. The value of this rock at the quarry is $13.5 billion and with the
assumption that transportation doubles the cost to the consumer, the nation pays $27 billion
each year for construction rock. But few people recognize that our society is dependent on
crushed stone, sand and gravel, and cement. This is because personal use is very little, if
any, and hardly anyone recognizes the indisputable connection between mining and the
infrastructure that makes possible our way of life. But everyone recognizes, and perhaps
even takes for granted, our concrete and asphalt highway system; concrete bridges, our
concrete buildings and parking garages, the concrete slabs and concrete blocks we use to
build our houses, schools, churches and hospitals, asphalt parking lots, the concrete pipes

we use to move water and so on.

The typical formula for concrete is:
® one part cement | (90% quarry product)
* three parts sand (100% quarry product)
* three parts aggregate (100% quarry product)

. enbugh water to make it flow

Therefore, concrete is approximately 98% quarry product. The recipe for asphalt is
similar except petroleum binder is substituted for cement. Asphalt is approximately 95%
quarry product. In addition, the foundation material under our roads is called “base” and
consists of crushed stone which is 100% quarry product. In Florida, we annually need a

A:/ sfc9j30b.lwp - 2 Page 6
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Analysis of the ‘;Practlcability" of Non-Lake Belt alternative Sources
to Supply Florida’s Demand for Basic Construction Materials

total of approximately 120 million tons of crushed stone, sand and gravel, and cement. This
is approximately 8 tons for each of Florida’s 15 million residents, every year,

For example, one mile of four lane interstate highway typically requires
approximately 80,000 tons of rock, one new six room house in Miami typically requires
approximately 300 tons of rock including the fill necessary to raise the house to mandated
flood elevations, the slab, the concrete block walls, the road and sidewalks leading to it, and
the commercial and transportation infrastructure attributable to the dwelling. Rock
products are essential and the mining necessary to produce them is indispensable.

Mining operators, public officials, consumers, and community residents no longer
can remain independent of each other. All groups and individuals must work together to
ensure the reliable supply of basic construction materials to build and maintain our
infrastructure. Our way of life depends on it.

Avoidance and Minimization of Wetland Impacts within the Lake Belt
and the Adjacent Everglades

Since 1992, the Lake Belt Plan has undergone intense scrutiny with respect to its
direct impact on wetlands and potential impact on the restoration of the Everglades. In
reviewing the potential extent of mining, the Federal Issue Team made several significant
recommendations that limit the area to be mined specifically to provide additional
protection for the Everglades. These recommendations were adopted by the Federal
Working Group and pursuant to Section 404, constitute actions to avoid and minimize
adverse impacts. These included;

® no recommendation for mining in the Pennsuco Wetlands and the
National Park expansion area,

* maintaining a half mile buffer between new mines and the L-30 and L-33
levees to eliminate increased seepage from the Water Conservation Areas,
and

. making mining within one half mile of the Dade-Broward Levee
contingent on the future acceptance of a plan to reduce impacts in the
Pennsuco wetlands.

By “maximizing the efficient recovery of limestone", a stated goal of the original
legislation, the Lake Belt plan encourages the most efficient recovery of rock that
technology allows. This minimizes the area impacted per unit of rock resource recovered,
and maximizes the mitigation fee per acre to fund acquisition and restoration of the
Pennsuco wetlands.

A:/ sfc9j30b.lwp - 3 Page 7
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By mandating the avoidance of the most sensitive areas within the Lake Belt and
utilizing the most efficient methodologies to minimize the total impact per ton of rock
extracted from the quarries, the Lake Belt Plan contained in the EIS achieves the “avoidance”
and “minimization” requirements set forth in the 1980 Section 404(b)(1) Guidelines.

Shortage of Construction Rock in Florida

The USGS report, Circular 1110, 1993, “Natural Aggregate - Building America’s
Future”, recognizes that “natural aggregate occurs where nature placed it, not necessarily
where people need it.” This USGS report describes the Florida Peninsula and the Gulf Coast
as an area “where aggregate occurs in very limited quantities; large areas may be devoid of
aggregate”. Florida has the fourth largest population in the nation and is one of America’s
- fastest growing regions, It also has an extremely limited supply of the basic construction
materials needed to build and maintain the infrastructure required to support society. The
remaining rock resource in Florida should be considered a vital commodity of critical
concern. Useable aggregate reserves in Florida are estimated to last for only another 30 to
50 years, depending on location.

The September 1999, U.S.G.S. Mineral Industry Survey for Florida states: “The
larger size limestone aggregates are becoming a limited resource in the state”, The Lake Belt
presently supplies 54 % of Florida's larger size limestone aggregates and as other FDOT
approved mining areas in the state become depleted, Lake Belt rock will become even more
crucial in supplying the State’s construction needs.

In addition to the very limited geological resource in Florida, the availability of
construction grade rock is further diminished by urbanization, environmental regulations,
public resistance to mining, etc.

Transportation

Rock is a relatively low priced, high volume, heavy commodity. The cost of
transportation can easily exceed the cost of the rock at the quarry. Transportation over
short distances is typically by truck, while longer distances require rail, barge or ship. In
areas of the United States which have abundant high quality rock, quarries are always located
near the areas where large volumes of rock are needed.

The infrastructure needs of Dade and southern Broward County are supplied by
trucks directly from the Lake Belt quarries. Because of the shortage of quality rock in
Florida, rock is shipped by rail from the primary source of supply, the Lake Belt, to
Orlando (230 miles) and Jacksonville (350 miles). For example, both Disneyworld and
Cape Kennedy were constructed from Lake Belt Rock. If rock of sufficient quality had been
available in proximity to these large projects it would certainly have been used.

A:/ sfc9j30b.lwp - 4 ' Page 8
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Analysis of the -‘:'Pracﬂcabillty" of Non-Lake Belt..ternative Sources
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Most of the Lake Belt rock that is shipped by rail is economically transported from
south to north on the FEC Railroad which otherwise has traffic which is predominantly in
the other direction, from north to south. The FEC tracks are located along the East Coast of
Florida. Smaller quantities of Lake Belt rock are shipped on the CSX Railroad which runs
through the central part of the State. A network of redi-mix concrete, asphalt plants, and
distribution terminals are located along both railroads to supply the infrastructure needs of
the Eastern ?/; of peninsular Florida, all the way to Jacksonville.

The 404(b)(1) Guidelines for assessing “practicability” require consideration of the
cost and logistics associated with alternatives. Therefore, not only the alternative source of
rock but how that rock would be delivered to the end user, i.e., the alternative distribution
system, must be considered. This includes consideration of the logistics and cost of rail
shipments from other states that would require transfer of rail cars from one railroad to
another. At present, small quantities of rock are delivered to Florida’s Panhandle area from
other States.

In the case of possible rock supply from foreign sources, the alternative distribution
system must include port facilities and the transfer of product to rail lines. At present, small
quantities of rock are delivered from foreign sources to the ports of Tampa and Jacksonville.
Increase in volume would require significant expansion of existing port facilities or the
construction of new port facilities.

Categories of Construction Rock
The two major categories are (1) coarse and (2) fine aggregates witha dividing line
of 3/16 inch. In general, concrete is one part cement, three parts sand (fine aggregate), and
three parts coarse aggregate.
The USGS and the rock industry further classifies rock as (1) sand and gravel and (2)
crushed rock.

Sand and gravel are naturally occurring materials. In Florida it had its origins in
alluvial periods when gravel and sand were deposited in the panhandle area and along a
major channel from Jacksonville through Central Florida that terminated near Ortona in
Southwest Florida. In their north-south movement, these natural sands underwent a process
of attrition so that they are finer in composition than natural sands in other areas of the
country. Typically, the sands found in Central Florida contain lesser amounts of coarse
particles than the material in Florida’s northern deposits. The sand deposits in Florida
supply a portion of the State’s need for fine aggregates. Except in the western panhandle,
there are essentially no gravel deposits in the state. Even in the panhandle, coarse aggregate
needs are supplemented with gravel and crushed limestone from outside the state. Sand is
washed and sorted into various construction sizes of fine aggregate by screening.
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Crushed Rock is essentially the only source of coarse aggregate in the state. Solid
limestone is fractured by explosives, and processed through a crusher. The material is then
washed and sieved into various construction sizes of coarse and fine aggregate. The bulk of
coarse aggregate quarry production consists of (1) material with a nominal size of 1 inch and
(2) material with a nominal size of 3/8 inch. Fine aggregate (less than 3/16 inch) is also
called “manufactured sand”.

Depending on location, the crushing process results in a variable mix of fine material
(manufactured sand), and coarse aggregates. The ratio varies from mine to mine. There is
no way to produce coarse aggregates without also producing fine aggregates.

Quality Considerations

The following is taken from the USGS Circular 1110, “Natural Aggregate -- Building
America’s Future”, 1993, Page 6, a discussion of the “Physical and Chemical Requirements
of Aggregate”.

“Most people probably assume that aggregate is used chiefly in cement concrete.
Much natural aggregate, however, is unsuitable for such use. We all have seen crumbling
driveways and bridges or cracks in sidewalks and patios. Concrete deterioration has many
causes, but unsuitable aggregate, containing deleterious ingredients, can be a primary or
secondary cause of the problem.

Natural aggregate varies widely in quality, depending on the source. To ensure that
aggregate is suited for particular uses, testing laboratories compare aggregate properties
with predetermined standards. The most generally used national guidelines for specification
and testing procedures are those of the American Society for Testing and Materials (ASTM).
National specifications must be broad, and at best they serve as general guidelines. Local
specifications need to reflect specific uses, availability and quality of local aggregates, and
local climatic conditions.

Suitable aggregate consists of clean, uncoated particles of proper size and gradation,
physical soundness, hardness and strength, and chemical properties. The final use of the
aggregate determines the specific properties sought. Generally, specifications for aggregate
used in cement concrete and bituminous [asphalt] mixes are more stringent than are those
for other construction-related uses. =

Mechanical sieving or screening is used to grade, or sort to size, aggregate. In
general, aggregate for cement concrete should be well graded throughout the sand and
gravel range of particle sizes, although gap grading (aggregate with specific particle sizes
missing) may be used and may be necessary for some products. Specifications for
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bituminous mixes are dependent on the pavement design, and therefore no general
statement can be made regarding the sizes of aggregate used.

Particle shape affects both the grading limits of aggregate used in cement concrete
and the workability of the concrete. The presence or excessive amount of angular particles .
can require addition of a greater percentage of sand to the mixture, which in turn requires
more water and cement. In contrast, because inter granular contact provides strength in
bituminous mixes, angular particles generally are desirable. Smooth particles offer little
assistance in holding the aggregate in place in bituminous mixes, too many flat or long
particles may be harmful.

Physical soundness is the ability of aggregate to resist weathering, particularly
freezing-thawing and wetting cycles. Generally, aggregate that contains weak, easily
broken, absorptive, or swelling particles is not suitable. Specifications for physical
soundness are similar for use in cement concrete and bituminous mixes. :

Hardness and strength of aggregate affect the ability of the final product to resist
mechanical breakdown. The breakdown of soft or weak particles du:ring handling or mixing
is deleterious in both cement concrete and bituminous mixes,

Ideally, the aggregate is an inert filler, and it should not change chemically once in
place. However, some aggregate contains minerals that chemically react with or otherwise
adversely affect the concrete or bituminous mixes. In cement concrete, these chemical
processes are reactions between the aggregate and the cement, solution of soluble materials,
or oxidation of constituents. In bituminous mixes, chemical factors may influence oxidation
of the asphalt or strip the bituminous film from the aggregate....
In Florida, most aggregate suppliers participate in a statistical quality control
program developed by the Florida Department of Transportation (FDOT). The main
purpose of frequent testing is to alert the producer to possible fluctuations in aggregate oo
quality so that prompt adjustment can be made.

The data are submitted to the FDOT., Status as an approved FDOT quarry depends
on continuing compliance with State standards. Quarry operations are routinely monitored
through on-site FDOT inspections of compliance with quality control requirements, This
process assures that our highways are built and maintained with high quality materials. In
addition, specifiers of rock for private, non-government projects can‘assure high quality of
aggregates by requiring these be supplied from FDOT approved quarries.

"N T

Florida’s Demand for Rock

The U.S. Bureau of Mines monitors the production of aggregate. One purpose of this
monitoring is to provide data that can be used to project future needs. Because crushed
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stone and sand and gravel are used mostly in the construction industry, reasonable estimates
of the future demand for aggregate are based on predictions of future construction, such as
the number of residential and nonresidential buildings, highway award contracts, and public
construction products. Other factors commonly used to predict future aggregate
production include population, employment, personal income, mortgage rates, and State or
National gross domestic product. :

Florida is a growth state and accommodating growing population requires large
quantities of rock. In addition, existing infrastructure must be maintained and replaced from
time to time. Government policy is redirecting growth away from urban fringes toward the
city center. Such redevelopment will require substantial quantities of rock. An estimate of
the rate of growth in demand in Florida is provided by USGS data for the United States. See
Table 1. Growth in Florida is expected to exceed national projections. In addition, the
restoration of the Everglades will be a massive public works project that will require large
quantities of quarry products. !

Table 1
Annual increase in Crushed Stone Production in U.S.A.
sfc9j04a. 123 PO oI ey s i I
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The following Table 2, provides the distribution of rock produced and used in
Florida in 1998. This illustrates the demand and supply in the State. Lake Belt Production is
shown as a separate category. The data from this table was obtained from U.S.G.S.
publications and from mining industry sources.
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Analysis of the “P. .lticability” of Non-Lake Belt Alte:.iative Sources
to Supply Florida’s Demand for Basic Construction Materials

Florida’s Supply of Rock

The FDOT maintains a data base of approved quarries in Florida, other states, and in
foreign countries. Table 3 provides a listing of all DOT approved rock facilities in the state.
Table 3, has been sorted to group quarries that supply crushed stone, sand, terminals where
rock is distributed -- primarily from the Lake Belt, and quarries that supply road base but
are not approved to supply sand or coarse crushed stone.

Figure 1 shows all DOT approved facilities, Figure 2 shows the location of approved
crushed stone operations, Figure 3 shows the location of terminals where rock, primarily
from the Lake Belt, is distributed to other parts of the State, and Figure 4 shows the location
of facilities that produce only road base as the material generally does not meet State
specifications for sand and gravel or crushed stone. Note that many of the crushed stone
operations shown in Figure 2, also produce road base that meets DOT specifications. Figure
5, shows the location of sand mines, most are on the sand ridge that follows the center of
the State. These facilities generally do not produce any coarse aggregate material,

Table 4 provides a listing of DOT approved quarries in other states. Seventeen of 32
facilities supply crushed stone. Quarries in northern Georgia supply crushed granite, the
others, crushed limestone. -

Table 5 provides a listing of DOT approved quarries in foreign countries. Quarries in
Nova Scotia supply crushed granite, in Mexico, crushed limestone. Bahamian coarse
crushed stone is not approved due to unacceptable chloride levels in the rock.

Table 2, above, shows the various quantities of basic construction materials presently
supplied to meet Florida’s needs. Please note the Lake Belt presently supplies
approximately ¥ of the crushed stone used in the State,

Assessing the practicability of alternate sources to replace Lake Belt rock.

According to the EPA 404(b)(1) Guidelines for wetland permitting, “practicability”
is determined according to the following multipart test:

* alternatives must have less adverse impact on the aquatic ecosystem
* alternatives must not have other significant environmental oonseqi.lences

* practicability must consider cost, existing technology, and logistics in light
of overall project purposes.

Table 2 shows the critical quahtity of crushed stone that is supplied by the Lake Belt
Area. This is the primary source of coarse aggregates for the State. Crushed stone (coarse
aggregates) comprise approximately ¥ of the volume of concrete and asphalt. For these
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Analysis of the "'Practicablllty" of Non-Lake Belt. uternative Sources
to Supply Florida’s Demand for Basic Construction Materials.

end products to be durable and perform as planned, the coarse and fine aggregates must
conform to FDOT specifications.

The Lake Belt produces approximately ¥ of the crushed stone, coarse aggregate and
manufactured sand, used in the entire state. As mentioned previously, concrete and asphalt
requires a gradation of sand sizes. These graded sizes and angular particles result from the
sieving process of producing manufactured sand. Fine aggregates (manufactured sand) are
produced as a byproduct of the crushing process used to create coarse aggregates.

The sand mines shown in Figure S produce material with very small rounded
particles that generally must be blended with manufactured sand for many applications, i.e.,
manufactured sands from the Lake Belt and other crushed stone facilities in the state can not
be replaced by Florida’s natural sands.

The only source of coarse aggregates in the state that meet FDOT standards are the
Lake Belt and other crushed limestone facilities. Although construction grade rock is
generally in short supply in Florida compared to other parts of the Country, it is coarse
aggregate that is in critical short supply. Therefore, evaluation of alternatives needs to focus
on crushed stone. Florida’s existing crushed stone operations are shown on Figure 2. These
generally coincide with areas on the map showing, “Areas of Potential Development of
Limestone” from the 1979 report prepared by the Bureau of Geology, Florida Department
of Natural Resources, Report of Investigations No. 88, “The Limestone, Dolomite and
Coquina Resources of Florida”. See Figure 6. Please note that some of the areas identified
on Figure 6, as areas of potential development of limestone, do not produce material that
meets FDOT specifications for coarse and fine aggregate for concrete and asphalt. For
example, potential limestone areas in Suwannee, Alachua, Marion, and Sumter Counties,
produce base material, but the quality of the material does not meet FDOT standards for

aggregate.

All potential areas for the production of aggregates that will meet FDOT standards
are presently being mined. Please see Figure 2 and Figure 6. These are:

1. The Dade County Lake Belt Area including Broward County
South East Dade County

Palm Beach County

The formation in Charlotte, Lee and Collier Counties

The Brooksville Area in Hernando County

S L Al

Citrus County and Levy County Area
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Analysis of the “Pi1. .BcablliW” of Non-Lake Belt Alte...ative Sources
to Supply Florida’s Demand for Basic Construction Materials

7. Taylor County Area
8. Jackson County Area (very small production - not evaluated in Appendix)

In Appendix A we evaluate each area and assess its potential to increase production
as an alternative to Lake Belt Mining. The EPA 404(b)(1) guidelines for wetland permitting
provide a multipart test to determine whether alternatives are practicable in light of overall
project purposes. The factors include:

1. The quality of the rock pursuant to FDOT standards

2. The yield per acre. The less yield per acre the greater the habitat impacts per
ton of aggregate.

3. The habitat impacts of mining in the alternate location relative to mining in
the Lake Belt.

Effect on wetlands

Cost

Technology

Logistics, including transportation issues

ol S

Other signiﬁant environmental consequences

The same analysis is carried out for rock from other states and from foreign countries
as follows:

1. Alabama
Georgia
Nova Scotia

Bahamas

& O W

Mexico
Individual analysis sheets for each quarry area are provided in Appendix A.

Practicable Technological Alternatives

At this time, we know of no practicable technological alternatives to Lake Belt rock,
and none have been suggested.
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Analysis of the “Practicability” of Non-Lake Belt Alternative Sources
to Supply Florida’s Demand for Basic Construction Materials

Conclusion

The 404(b)(1) criteria were used to evaluate mining alternatives in Florida, other
states, and in foreign countries. We also evaluated substitute materials and recycling. The
results of the analysis show :

® There are extremely limited reserves of construction grade rock in Florida
outside of the Lake Belt. Alternate sources in Florida are bei.ng fully
utilized and are not adequate to replace any portion of Lake Belt rock,

® Alternate sites have a substanﬁa.ll}r lower yield of useable rock per acre
than the Lake Belt. Therefore, at these alternate sites, much more habitat
must be disturbed to produce an equivalent quantity of rock.

® In general, the available alternate sites in Florida are in wetland/ upland
complexes with higher habitat value than the drained and degraded
Melaleuca infested mining areas in the Lake Belt,

® Alternate sites in Florida lack adequate transportation infrastructure to
serve the Lake Belt market area.

“TIEn

® Alternate sites in Florida are limited by public acceptance, urbanization,
and the need for environmental permits.

® Alternate sites in other States have extreme logistical and cost problems.
Transportation infrastructure does not exist to move large quantities of
rock to Florida. They are also in valuable habitat areas and have problems
with urbanization and environmental permits.

. Altmte sites in foreign countries also have extreme logistical and cost
problems. Rail served deep water port facilities to handle large volumes of
rock do not exist in Florida. Port facilities in foreign countries can not be —
expanded to handle large volumes of rock. Potential quarries in Mexico,
Nova Scotia, and the Bahamas are in valuable habitat areas. Rock from
Mexico is produced in an extremely valuable subtropical rain forest. Rock
from the Bahamas does not meet FDOT specifications due to high chloride
content. Rock from Nova Scotia is only available 7 months per year due to
weather. Foreign sites are not practicable alternatives to the Lake Belt.

* Technology does not exist for the use of alternate (non-quarry) materials
to replace Lake Belt rock.

Based on federal criteria, there are no practicable alternatives to mining in the Lake
Belt. Premature curtailment of Lake Belt mining would cause extreme disruption of
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Analysis of the “Practicability” of Non-Lake Belt Alternative Sources
to Supply Florida's Demand for Basic Construction Materials

Florida’s construction indhstry and would vastly increase the cost of essential public and
private infrastructure. ' ' '
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Figure 6

Areas of Potential Development of Limestone from State of Florida,
Bureau of Geology, Report of Investigations No. 88, The Limestone,
Dolomite and Coquina resources of Florida

Emphasis Added to “High Potential” Areas.
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1. Limestone Quarries in Palm Beach County

. 7l - . T . - ] - P z = o, r . — \. --Annual
Proc_lu_ct_ion is appmxhnatdy 3.5 million tons with a yield of approximately 32,000 tons per acre.

g - [

10 ' 'i{'

Additional extent of 1 ... limited, will last 10 years. This is a cap-rock deposit
and constitutes a limited pocket of acceptable material.

limited availability of material that meets DOT Specs
ts ... Difficult
¢, Accepted

Eﬂ'ectonweﬂands ... This is a former wetland area, now drained as part of the EAA. This is
former sugar cane land. . Yield is 26 % of Lake Belt. Therefore, 3.9 times as much land area is
disturbed to produce the same amount of rock. The

.. Market is served only by trucks, site of deposit is not served by
ttor place Lake Belt Rock

[1V1] 6

: : Lofe iz ... Water is required for
Ground water in this area is infl

enced by connate seawater which can

gﬂ and sorti.ng rock. '
affect quality to end user.
Marl:et ... Competitive with Lake Belt in local market area served by truck

Summary ...Not practicable as Lake Belt alternative due to limited reserves, marginal quality, low
yield and lack of rail access.
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2. Limestone Quarries in Broward County

Product:on has declined to less than 1 0 mﬂhon tons w:th a y1e1d of apprommately 100 000 tons
per acre. Mining in Broward county was previously substantial, but now, Broward County receives
its rock primarily from Miami- Dade County. Broward county has not been included in totals
provided in Table 2

.. None, mining has been replaced by urban

No additional land available, mining is being phased out.
5 ... Extremely difficult in Broward county
.. Public opposition based on blasting and environmental

% of l.ake Belt Therefore, 1.25 times as much land area is disturbed to produce the same amount
of rock. The quarry l_e_n_}vu a la]_:e_

i ... Water is required for
wash?andsomngrock

Aarket ... Competitive with Lake Belt in local market area served by truck. Most present mining is
f_'p e urpose of filling land for residential development.

mary ... Not practicable as Lake Belt Alternative due to loss of essentially the entire resource
to urban development which is a more profitable land use. No rail access. .
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3. Limestone Quarries in Miami-Dade County Lake Belt Area

Quality of Rock Smtabllltv for FDOT C(m'se agggggg_g - Meets all FDOT requirements for
coarse and fine aggregate and for road base. Quality is sufficient for feed stock to Cement Mills.
For construction purposes Lake Belt rock is the best in the State.

Yield ofR.ock Come u_._-_u ate and Fme

peraa‘e

la‘nd ... Ownership by rock mining companies and lease lands owned
by the State will support another 50 years of mining

... Mining Permits will be issued for 50 years pursuant to the

Public Acceptance ... Plan approved by the Florida Legislature. Some homeowners
are concemed over bIastmg vibrations.

Effect on wetlands ... All mining will occur in seriously degraded wetlands according to a
rruugaﬁon plan approved by the Florida legislature, and local, state, and federal agencies.

I H ...RockiashippedbynﬂtoOrlandoontheCSXRm]roadand
a]ong the East Coast as far as Jacksonville on the FEC Railroad. Rock is delivered to terminals and
to specific customers along both railroads. Rock is shipped to consumers in Dade and Broward
counties by truck direct from the quarry and by truck to half of Florida from term:im.ls located
along raxl lmes

Othef.Sx_ggﬁant Adve; o aining ... None, large Volumes of
water are available for processmg of rock. Water is returned to the aquer

Mm-kets . The Lake Beltisa significant factor in holdmg down the cost of basic construction
matenals in Florida for both public and private construction.

--Approximately 50 years of mining remaining. This is a crucial state resource for
supplymg mck which is essential to building and maintaining public and private infrastructure in
Florida. Rail access and truck access is good. This area supplies approximately %2 of Florida's
crushed stone and serves a market area which extends to Orlando and Jacksonville.
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4. Limestone Quarries in Naples Area

. ... Meets DOT requirements, however,

very shelly with lat and elon' ted | ieo;a

S

gﬁ' Ghe All mi:ning will occur in wetland/upland complex deemed to be superior
hﬁlﬁt cumparedtomlmngarmmthel,ake Belt. Yield is 44 % of Lake Belt. Therefore, 2.3 times
as much land area is disturbed to produce the same amount of rock The quarry leaves a lake.

.. Excellent habitat. 2.3 times

: Transpomuon is by truck to local markets.
Other Sig ' \ : ng ... None. Large volumes of

water are available for processmg of rock P'romsing water is retumed to the Aquifer.

Market ... Serves local market, this is not an area generally served by the Lake Belt, however, Lake
Belt Rock supplies certain applications such as asphaltic friction courses which cannot be supplied
locally.

sales of ml-nmg land for more proﬁtnble urban development low y'leld compared to Lake Belt, high
habitat value, difficulty of permit approvals and lack of rail access.
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5. Limestone Quarries in Lee County Area

ite ... Meets DOT requirements, and is

ves ... Reserves limited. Three quarry operation, two will
run out of rock in 15 years thetl:nrdm 80 years at current mining rates. Mining
rate third quarry will increase when first two quarries stop production.

Availability of and ... Additional land not available for mining. Mining area
encmac.bed b urban sprawl

... Approvals for expanded mining extremely difficult to
obtam panther ha.blmt wetland/upland complex with high habitat value

Public Acceptan g .. Public objects to additional mining

Effect on: wetlaudx .. All mining will occur in wetland/ upland complex deemed to be superior
habitat cumpared to mining areas in the Lake Belt. Yield is 26% of Lake Belt. Therefore, 3.9 times
asmuchlandaraisdisturbedm amountofrock The quarry leaves a lake.

Habi't. ue, whether uplands or wetls d.Spe "—‘1 . Excellent habitat. 3.9 times
a.srnuchofﬂ:nshabitatareaisdistm’bedtoproduccthesameamuuntofrockasintheLakcBe.lt

eistcs on issues ... Transportation is by truck to local markets. there is no rail
service which would allow sup Iy to more distant marke lace Lake Belt rock.

& of mini .. None. Large volumes of
water are awn]able for procesmng of rock Proecsamg wate:r is returned to the Aquifer.

Market ... Serves local market, this is not an area generally served by the Lake Belt, however, lake
Belt Rock supplies certain applications such as asphaltic friction courses which cannot be supplied
lomlly

M ... Not practicable as Lake Belt alternative due to limited resource, urban encroachment,

low yield compared to Lake Belt, high habitat value, difficulty of permit approval and lack of rail

access.
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6. Limestone Quarries in Brooksville Area ( Hernando County)

3 : pate ... Meets DOT requirements, however, is
the most var.lable deposzt in the state. The matenal will meet most Lake Belt quality parameters,
but will not meet all cnteria such as for certain high traffic level asphaltic pavemenm

- 4 S ... Reserves extremely limited Three quarry
operations, two wdl run out of rock in § years, the third in approximately 15 years
at current mining rates. Mining rates at third quarry will increase when first two

quarne:s stop pruductlun

_ 1d ... Additional land not available for mining. Mining area
en oa.ched by urban sprawl

P'o Ifor: E&mitn . Approvals for expanded mining extremely difficult to

obtam panther habltat upland area with high habitat value
olic A cé ... Public objects to additional mining

.. None. However, yield of coarse aggregate is 32 % of Lake Belt. Therefore
ach Bhe s st of rodk.

. Excellent habitat

._ .. Tnnsportatmn is predommantly by truck to local markets. Rail
service is avaﬂable but not widely used because of more competitive transportation by truck.
Reserves are not ad e s -

i g ... Large volumes of rock are
reqmred for procesmug rock in an area that can be subject to droughts Processing water is
returned to the aquifer.

Market ... Serves Ocala to Tampa market, this is not an area generally served by the Lake Belt,
however, Lake Belt Rock supplies certain applications such as asphaltic friction courses which
cannot be supplied locally

m ... Not practicable as Lake Belt alternative due to extremely limited resource, low yield
per acre compared to Lake Belt, high upland habitat value, and difficulty of permit approvals.

A:\sfc9j28i.lwp Page 40

066 DOC#6 14

L IRRI Lt



of Rock - Smlszh f'orFDO Co : ... Meets some DOT requirements,
however, is variable in hardness. Does not meet quality parameters of Lake Belt Rock for
abrasiveness and specific gravity. Material is of marginal quality for certain high traffic level

1ala

! gregate and Fine Aggrepate (Manufactured Sand) .
ion is approximately 3.0 million tons with a yield of approximately 42,000 tons per

tat

a8l =

am'e. g b
Poten’hﬁglaf&r

Additi ent of reserves ... reserves will last approximately 30 years at present
Am}abxhg of Iand ... Additional land not available for mining.

P: tenm.lfar Sermits ... Approvals for expanded mining extremely difficult to
i w_l_a_'etland/ upland complex.

5;.;: fance ... Pub]jc Objects to a.dd_iﬁonal mjning
s ... This is a wetland/upland complex with overall habitat values greater than

the Lake Belt. However, yield of coarse aggregate is 48% of Lake Belt. Therefore, 2.1 times as
the

" tlanc .. s, . : e Exccllant hab!tat
S ... Transportation is by truck to local markets. There is no rail

i - Ad Enviro; _consequences of mining ... None. Large volumes of rock
are available for processing of rock. Processing ter is returned to the aquifer.
Market ... Serves Gainesville - Ocala and local market, this is not an area generally served by the
Lake Belt however, Lake Belt Rock supplies certain applications such as asphaltic friction courses
which cannot be supplied locally.

Suminary ... Not practicable as Lake Belt alternative due to limited resource, less than ideal
quality, low yield per acre compared to Lake Belt, high habitat value, difficulty of permit
approvals, and lack of rail access.
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Quality of Rock - Suitability for m )
base and ﬁne a.ggregates but does npt meet FDOT requirements for coarse aggregates.

for: ermlts . Approvals for expanded mining extremely difficult to
obtain This is a wetland/upland complex.

.. Public objects to additional mining

Effect on E@ dands ... Thisisa weﬂnnd/upland complex with overall habitat values similar to the
Lake Belt. However, y1eld is 36 % of Lake Belt. Therefore, 2.8 times as much habitat is d;stm‘bed
to produce the same amount of rock. :

S_yu_;_]_x_n.__ml ... Not practicable as Lake Belt alternative due to limited resource, low yield per acre
compared to Lake Belt, high habitat value, difficulty of permit approvals, and lack of rail access.
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9. Granite Quarries in Northern Georgia

; ‘of Rock - Sui .for FEDOT C regate ... High quality, granite. Concrete
producers in Florida prefer limestone because particles have cementicious properties which
improve concrete quality. Inaddition, granite is highly abrasive to concrete producing equipment
and heavier to transport than limestone. Granite provides a very durable surface layer for asphalt,
however, a l_i;ne slurry agent is needed as an anti stripping agent.
Yield of Rock - Coarse Agere ne Agpregate (Many _
Annual Production for entire State of Georgia for all crushed stone is 78.2 million tons. Sand and
gravel production is 7.7 million tons. The percentage of this production that meets FDOT
specification is not known, however, all Georgia coarse crushed stone that is approved by FDOT is
located in North Georgia, north of a line extending from Columbus to Macon to Augusta. Yield is
approximatel 1 million tons acre as mining consists of removing low mountains.

lonal extent of reserves ... substantial additional reserves, limitations in some

areas dl_.ls!‘ pressure
e

arid ... Substantial additional land available

mits ... Extremely difficult and time consuming, Air quality issues of
dry are important

otla rered ... Habitat value of forested area
create wildlife habitat

1StEy,t portatiorn issues ... Rail network is not adequate for redistribution to areas presently
served by Miami-Dade Lake Belt area. Present production of quarries is presently delivered to
existing customers. Present capacity of quarries is limited and large financial investments would be
necessary to increase production above present levels to accommodate larger service area.

financial investments would be required to provide distribution to areas now served by the Lake

Belt.

B .. Airquality eﬂ‘ectsofdry

surface mines are an issue,

Page 43
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Market .. . Transportation costs to areas presently served by the Lake Belt would be very high. The
cost for the infrastructure necessary for Georgia rock to replace Lake Belt rock in the Lake Belt

service area would be extremely high and take years to implement.
o i

.. Not practicable as Lake Belt alternative due to extreme logistical and cost problems in
moving matena.l to present Lake Belt service area from Northern Georgia. Present rail facilities
now operate near capacity and huge capital investment would be required to increase production
and provide large scale distribution to Florida and present Lake Belt service area.

Page 44
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10. Limestone Quarries in Northern Alabama

Annual production for entire State of Alabama for all crushed stone is 50.2 million tons. Sand and
gravel production is 16.0 million tons. The percentage of this production that meets FDOT
specifications is not known, however, all Alabama coarse crushed stone that is approved by FDOT
mlocnted in northern . Yi is approximately 750,000 tons per acre as mining is of hills,

s A R o
G

ahar: !5:

iblic: A ance ... Good, in rural areas

Effect on wetlands ... Upland area, mining occurs in the dry with pumps, when pumps are turned
off, exmvaﬁap ﬁlls with water .

... Habitat value of forested area

Ogistics; ¢ rtation issues ... Small quantities are presently shipped by rail and truck to
Panhandle of northern Florida. All FDOT approved coarse aggregate locations are in northern
iti quate to ship an quantities to present Lake Belt service area.
( ccsofmiomg ... Unknown.

Aarket ... Transportation costs to areas presently served by the Lake Belt would be very high. The
costs for the infrastructure necessary for Alabama rock to replace Lake Belt Rock in the Lake Belt
Service Area would be extremely high and take years to implement,

Summary ... not practicable as Lake Belt alternative due to extreme logistical and cost problems in
moving material to present Lake Belt service area from Northern Alabama. Present rail facilities
now operate near capacity and huge capital investment would be required to increase production
and provide large scale distribution to Florida and present Lake Belt service area.
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11. Limestone Quarries in Yucatan Peninsula, Mexico

Annual procluctmn is appronmately 8.0 mﬂhon tons with a yneld of approx:mat::]y 125,000 tons

per acre.

Potential for expang

_ : ves ... All reserves owned by government of Mexico
Availability _oﬂand Addmonal land is available adjacent to operation

Pntcnt:ial for permim . Now extremely difficult, Vulcan would not likely attempt
addmonal emts

... Unknown

e $ ... None, upland area, mining occurs from 40 above, to 40 feet below the
creat!ng Iakes

abitat Valu eth tlands Ange des ... Subtropical Rain forest Area,
pro]ect oppmed by several mv:lronmtal groups Mning converts Rain forest to freshwater
lakes. There are extremely valuable archeological sites in this area which will make additional
mining very difficult.

Logistics, g-.msparmt_idr{-is'su_;e_s_ ... Small quantities are presently shipped to Tampa, distributed by
truck. Most of present annual production of 8 million tons goes to other Gulf Coast ports in the
Florida Panhandle, Alabama, Mississippi, Louisiana and Texas. Harbor facilities in Mexico can
handle a maximum of 12,000,000 tons per year, this port facility can not be expanded. Port
facilities in Florida with adequate depth, land to stockpile material, and rail access to customers are
extremely limited. It would be difficult to expand existing port facilities in Florida, new facilities
would be required. If new facilities were constructed, it is likely that the combination of depth,
land, and rail could only be provided in Jacksonville, but, at great expense. Land is only available
along the north side of the St. Johns River, on the CSX Railroad. There would be substantial -
d:.[h"‘cnﬂ in transfer to the FEC Railroad for dehvmes to the Ea.st Coast of Florida.

.. Hurricane stockpiles at port

in Mexico could wa.sh into harbor under Hurriane cond.mons
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Market ... Cost of limited quantities shipped to existing facility in Tampa is competitive with other
sources in Tampa area. The Tampa area also receives small shipments from the Lake Belt. Costs
for infrastructure necessary for Mexican rock to replace Lake Belt Rock in Lake Belt Service Area
would be extremely high and take years to implement.

Summary ... Not practicable as Lake Belt alternative due to extreme logistical and cost problems in
moving material by vessel, unloading in Florida port, and rail transport to Lake Belt service area.
Capacity of quarry and port facility in Mexico is limited.
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12. Granite Quarries in Nova Scotia

gregate ... High quality, granite. Concrete
producers in Florida prefer limestone because particles have cementicious properties which

improve concrete quahty Granite pmude.s a very durable surface layer for asphalt, however, a
lime slurry

. Habitat value of forested area

gistics; £s.... Material can only be produced for 7 months each year, Shipping
occurs 12 months per yenr however, Port Area in Halifax can only accommodate 5 vessels during
the five month winter. During particularly cold times, the stockpiles freeze. Port facilities in
Florida with adequate depth, land to stockpile material, and rail access to customers are extremely
limited. It would be difficult to expand existing port facilities in Florida, new facilities would be
required. If new facilities were constructed, it is likely that the combination of depth, land, and rail
could only be provided in Jacksonville, but, at great expense. Land only available along north side

of St. Johns River, on CSX Railroad, creating difficulty in transfer to FEC Railroad for East Coast
of Florida.

: j ... Expansion of production
would requ:ire reclaiming land and ﬁllmg Hahfax stockp:.le area out into the water.

Market . Essentially all production is now delivered to various East Coast ports mcludmg small
quantities delivered to the port of Tampa. Costs for infrastructure necessary for Nova Scotia rock
to replace Lake Belt rock in the Lake Belt service area would be extremely high and would take

years to irnplement.
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Summary ...Not practicable as Lake Belt alternative due to extreme logistical and cost problems in
moving material by vessel, unloading in Florida port, and providing rail transport to Lake Belt
service area. Port facility in Nova Scotia is limited. Huge capital investment would be required to
increase production and provide large scale distribution to Florida and present Lake Belt service
area. Due to weather, quarries can operate only 7 months per year, demand in Florida is on 12
month basis.
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13. Limestone Quarries in Freeport, Bahamas

Quality of Rock - Suita]:i]lil furF .I O'I' Codiise soave ﬁ: ... Currently not certified by DOT due to
Chlonde content in rock, This negatwely affects the dm‘ablht;.y and strength of concrete

ooistics “iss11es ..Rocklsshlppedbybargeandmbedehveredtosmallerpomm
Florida. End user can be supplied by truck. Port facilities in Freeport are shared with others and it
is doubtﬁ:l that could be ded ngnlﬁmntl

.. Fresh water required for

washmg and sorting rock is in short supply

Market delivered by barge to East Coast ports but use is limited as the material does not meet
FDOT sped.ﬁmtions.

Summary ... Not practicable as Lake Belt alternative because material is not FDOT approved, there
are limited reserves, extreme logistical and cost problems in loading vessels in Freeport, unloading
in Florida port, and providing rail transport to Lake Belt service area. Huge capital investment
would be required to increase production and provide large scale distribution to Florida and Lake
Belt service area.
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From USGS Mineral Industry Surveys
Crushed Stone and Sand and Gravel

Data for 1998
*short tons (2,000 pounds) Total CrushedTotal CrushedTotal Crushed  State  Tons*/
Stoneplus  Stone plus  Stone plus | Population Capita
Crushed Crushed Crushed |[Sandand Sandand Sandand | Sand and Sand and Sand and
Stone Stone Stone Gravel Gravel Gravel Gravel Gravel Gravel
Tons* Value Dollars/ | Tons* Value Dollars/ Tons* Value Doltars/
(000) (000) ° Ton* (000) (000) Ton* (000) (000) Ton*

60,285 $308.000 $6.13 15,884 $85,800 $4.10 66,249 $373,800 $5.84| 4,351,000 15.2
3.527 $22,400 $6.35 13,779 $57.400 $4.17 17,306 $79,800 $4.61 614,010 282
8,157 $43,300 $5.31 51,608 $229,000 $4.43 59,858 $272,300 $4.55| 4,668,831 12.8

42,649 $241,000 $5.66 12,456 $52,800 $4.24 55005 $293.800 $5.34| 2538303 21.7

63,052 $395,000 $6.26| 137,780 §752.000 $5.46 200,841 $1,147,000 $5.71| 32,666,550 6.1

13228  $78,900 $598| 41,557 $172.000 $4.14 54,785  $250,900 $4.58| 3,870,871 138
8,047  $73,000 $9.07 7.086  $31,800 $4.47 15113 $104,600 $6.82| 3,274,089 46
- - - 2,460 $11,200 54.54 2469 $11,200 $4.54 743,603 33
0,059 9,000 89| 22156 1 86 112215  $530,.200 $4.72| 14915080 75

78,264 $478,000 $6.08 7.7T16 $27.800 $3.60 85,980 $503,800 $5.86| 7842207 11.3
5512 $50.000 $0.07 417 $4.210 $10.10 5.028 $54,210 $0.14| 1,193,001 5.0
3,307 $13,500 $4.08 17,088 $48,000 $2.60 20,383 $50,500 $292| 1228684 188

75288 $376,000 $4.99| 37258 $1405,000 $4.00 112,648  $525,000 $4.66| 12,045,326 9.3

87,021 $288,000 4.1 26,015 $103,000 $3.08 93,035 $362,000 $4.21| 5,899,195 15.8

44533 §234,000 $5.25 14,330 $54,700 $3.82 58,863 $288,700 $490| 2862447 208

24912 $102,000 $4.08| 10,748  $28.300 §2.62 35660  $130,300 $3.65| 2620067 138

67,572 $282,000 $4.17 BE75 526,500 $3.05 76,247  $308,500 $4.05| 3,836489 19.4
1,764 $16,200 $0.19 13,889 $58,300 $4.20 15.653 $74,500 $4.76| 4,388,967 386
3,086 $16.800 $5.44 7,826 $33,100 §4.23 10,013 $40,900 $4.57| 1244250 %]

23,149 §126,000 $5.44 12,807 $78,200 $6.06 36,048 $204,200 $5.67| 5,134,808 7.0

14440  $91,700 $8.35| 15432 $76.600 $4.96 20,873  $188,300 $5.63| 6,147,132 49

46,297 $158,000 34 68,013 $229,000 $337 114,310 $387.000 $330) 9817242 118

16976  $88,500 $5.21 38,268 $124,000 $3.42 53242 $212,500 $3.99| 4725419 1.3
5401 $29,400 $5.44 17,188 $73.300 $4.26 22,507 $102,700 $4.54| 2,752,082 B2

81,802 $400,000 $4.99 8.215 $32,100 $3.48 81,117 $441,100 $484| 543855 168
2978  $12,100 $4.07 9,656  $33,100 $343 12,832 $45.200 $3.58 BB0,453 143
7716 §46,900 §6.08| 15873  $50,600 §3.19 23,589 $97,500 $4.13| 1,662,719 142
6,173  $48,200 $748( 27,778 $121.000 $4.36 33,851  $187,200 $462| 1,746,888 194
2425  $14,100 $5.81 8,658  $39,000 $4.04 12,081 $53,100 $4.40| 1185048 102

27,337 $174,000 $6.36 18,852 589,200 $4.97 47,280 $273,200 $5.78| 8,115,011 58
5,181 $28,200 $5.44 11,785 $55,000 $4.68 16,978 $83.200 $4.80| 1,738,931 0.8

50,708 $322.000 $6.35 35384 $167,000 $4.72 86,091 $489,000 $5.88| 18,175,301 4.7

71650 $507,000 $7.08 11,464 $50.500 §$5.19 83,114 $568,500 $6.82| 7546483 110
- - - 10,318  $27,600 $2.68 10,318 $27,600 5268 638,244 162

89,177 $485,000 $544| 55228 $244,000 $4.42 144403  $720,000 $5.05( 11,200.493 129

35,825 $§117,000 $3.a27 9,844 $32,300 §3.28 45,6689 $149,300 $3.27| 3,346,713 1386

21,716  $98,500 $454| 18298  $89,700 $4.80 40,014  $188,200 $4.70| 3281874 122

100,200 $584,000 $5.83 20.283 $107,000 $5.28 120,483 $671,000 $5.57| 12,001,451 10.0
1.984 $10,800 $5.44 2,282 $17,000 §7.45 4,266 $27,800 $6.62 988,480 43

30,203 $216,000 $7.15 0,667  $33.,800 $3.50 38,871 $240,800 $6.27| 3835862 104
6,614  $30,600 §4.63| 10,847  $34,100 $3.14 17,481 $64,700 san 738,171 237

70,548 §384.000 $5.44 9,998 $42,600 $4.26° B0546 $426,600 $6.30| 5,430,621 148

102,515 $465,000 $4.54| 74408 $328.000 $4.41 176,821  $7983,000 $4.48| 19,750,814 8.0

13,007 $54,300 $4.17 44,864 $125,000 $2.78 57,871 $179.300 $3.10( 2,088,758 278
9,259 $50.400 $5.44 4,740 $18,000 $3.80 13,909 $68,400 §4.89 500883 237

81,130 $442,000 $545| 11884  $54,000 $4.82 92815  $498.000 $5.34| 6,791,345 137

15,873  $85.400 $544| 51,257 $213,000 $4.18 67,131  $209,400 $446| 5689263 118

14,330  $78,000 $5.44 1,764 $7.860 $4.46 16,004 $85,880 $5.33| 1,811,158 89

30,424 $110,000 $3.62 33,731 $103,000 $3.06 84,155 $213,000 $3.32| 5,223,500 123
6.504  $35400 $5.44 4,244 $15,800 $3.72 10,748 $51,200 $4.76 480,907 223

1,641,782 $8,746,600 $5.33[1,122,844 $4,714,070 §4.20| 2,764,727 $13,460,670 $4.87|269,775400 102
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From USGS Mineral Industry Surveys
Crushed Stone and Sand and Gravel
Data for 1998

1,641,782 $8,746,600

$3.27
$362
$7.15
$6.36
$4.09
$5.44
$4.54
$6.21
$5.44
$6.35
$5.44
$5.08
$4.17
§$5.44
$5.31
$8.07
$6.08
§4.63
$5.44
$7.48
$9.07
$5.44
$6.35
$4.08
$5.44
$4.07
$5.81
§5.44
§0.19

$5.33

Sandand Sandand Sand end
Gravel Gravel Gravel

Tons® Value Dollars/
(000) (000) Ton*

74406 $328,000 $4.41
20,283 §$107,000 §$5.28
22,156 $81200 _ $366/
55228 §244,000 -§4.42
9215  $32,100 $348
11684  $54,000 §4.62
7,716 $27.800 $3.60
37,258 §$140,000 $4.00
11464  $50,500 $5.19
9,908 $42.800 $4.26
8875  §26,500 $3.05
28,015 $103,000 $3.96
137,780  §752,000 $5.48
35384 $187,000 $4.72
15884  $65.600 $4.10
68,013  $229,000 $337
14330  $54,700 $3.82
12,456 $52,800 5424
9,844 $32,300 $3.28
33,731 $103,000 $3.05
9,667 $33,800 $3.50
10,852  $90.200 $4.07
10,748 $28.,300 $2.83
12,897  $78,200 $6.08
18,208 $88,700 $4.80
36266 $124,000 $3.42
51,257 $213,000 $4.16
15432  $76,800 $4.98
1,784 $7.860 $4.48
41,557 $172,000 $4.14
44,864 $125,000 $2.79
4,740 318,000 $3.80
51,808 $220,000 $4.43
7.086  $31,600 $4.47
15,873 $50,600 $3.19
10,847  $34,100 $3.14
4244  $15800 $3.72
27,778 $121,000 $4.36
417 §4210 %1010
17,198 $73,300 $4.26
11,705  $55000  $4.66
13,779  $57.400 $4.17
17,086  $46,000 $2.69
7.826 $33,100 $4.23
9,658 $33,100 $3.43
9,656 $39,000 $4.04
2,282  $17,000 $7.45
13.880  $58,300 $4.20
2469  $11,200 $4.54
10,318 $27,600 $2.68

1,122,844 $4.714,070

979

[Total CrushedTotal CrushedTotal Crushed  State Tons®/
Sloneplus  Stoneplus  Stone plus | Population Capita
Sand and Sandand Sand and

Gravel Gravel Gravel
Tons* Value Dollars/
(000) (000) Ton*
176921  $793,000 $4.48| 19,750614 00
120483  $671,000 $5.57| 12,001.451 10.0
112,21 72] 1491 7
144,403  $720,000 $5.05| 11,200483 129
91,117  $441,100 $4.84) 5438550 16.8
92815  $498,000 $534| 6,791,345 137
85980  $503,800 $5.88)| 7642207 113
112,546  $525,000 $466 12045328 93
83,114  $568,500 $6.82 7548493 110
80,546  $428,600 $530( 5430621 148
786247  $308,500 $4.05| 3036400 194
93,035  $302,000 $4.21| 5800195 158
200,841  $1,147,000 $5.71| 32668550 6.1
86,091  $480,000 $568| 18175301 47
66249  $373,600 $5.64| 4,351,900 152
144,310  $387,000 $3.30| 9,817,242 118
58,863  $288,700 $4.90| 2862447 206
55005  $293,800 $5.34| 2538303 217
45,860  $149,300 $3.27| 3346713 138
84,155  $213,000 $3.32| 5223500 123
30,871  $249,800 $6.27| 3835962 104
47289  $273.200 $578| 8115011 538
35880  $130,300 $365| 2620067 138
36,048  $204,200 $567| 5134808 7.0
40014  $188,200 $4.70| 3281974 122
53,242  $212,500 $3.99| 4725419 113
67,131 $209,400 $448) 5680283 118
20873  $168,300 $563| 6147132 49
16,094 $85,860 $533| 1811,15% 89
54,785  $250,800 $4.58| 3070971 138
57871  $179,300 $3.10| 2099758 278
13,000 $88.400 $4.80 500,883 237
59856  $272,300 $4.55| 4688631 128
15113 $104,800 $6.02| 3274089 48
23589  $97.500 $4.13( 1882718 142
17481 $64,700 $3.71 738171 237
10,748  $51,200 $4.76) 480807 223
33,851  $167,200 $4.82| 1748808 104
5928 $54,210 $9.14| 1193001 50
225097  $102,700 5454 275202 82
16976  $83,200 $400| 1,738,931 08
17,308 $79,800 $481| 614010 282
20,303 $50,500 $2.92| 1228884 165
10,013 $49,900 $4.57| 124425 88
12,632 $45,200 $3.58| 880,453 143
12,081 $53,100 $4.40| 1185048 102
4,268 $27,800 $6.52 988,480 43
15653  $74,500 $4.76| 4388987 38
2,489 $11,200 $454| 743803 33
10,318 $27,600 $268) 638244 162
2,784,727 $13,460,670 $4.87|269,775400 102
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North Carolina

From USGS Mineral Industry Surveys
Crushed Stone and Sand and Gravel

Data for 1998

[Total CrushedTotal CrushedTotal Crushed  State  Tons™
Stone pius  Stone plus  Stone plus | Population Capita

Sandand Sandand Sand and

Gravel Gravel Gravel

Tons* Value Dollars/

(000) (000) Ton®
200,841 $1,147,000 $5.71| 32,666,550 8.1
176,821  $793,000 $4.48| 19.750814 8.0
114,310  $387,000 $3.30| 0817242 118
144403  $720,000 $5.05| 11,200493 129
50,856  $272,300 $455| 4688631 128
67,131  $209,400 $446| 5680263 118
57871  $179,300 $3.10| 2009758 278
54785  $250,800 $458| 3970971 138
112,546  $525,000 $4.68| 12,045,326 83
53242  $212,500 $3.99| 4725418 113
85,001  $480,000 $5.88( 18,175,301 4.7
64,155  $213,000 $332| 5223500 123
33051  $167,200 $402| 1,746,808 19.4
93035  $392,000 $421| 5800185 158

112215 $530.200 $4.72| 14915

120,483  $671,000 $6.57| 12.001.451 10.0
47,280  §273,200 §5.78| 8,115,011 58
40,014  $188,200 $4.70| 3281874 122
22597  $102,700 $454| 2,752,092 8.2
20,303 $50,500 $292| 1228684 168
68,248  $373,600 $564| 4351909 152
23,589 $97.500 $4.13| 16682718 142
20873  $168,300 $5.63| 8147132 49
58,863  $288,700 $4.90| 2882447 206
15,853 $74,500 $4.76| 4,368,067 38
17,308 $79,800 $4.61 614,010 282
36,048  5204,200 $567| 5,134,808 7.0
55,005  $203,800 $534| 2538303 - 21.7
16,976 $83.200 s4.90| 1,738,831 9.8
92815  $498,000 $534| 8791345 137
83114  $586,600 $6.82| 7546483 110
17,461 $64.700 $3.71 738171 237
35660  $130,300 $385| 2820067 138
10,318 $27,600 $2.68 638,244 182
80546  $426,800 $530| 5430621 148
45869  $149,300 $327| 3348713 138
39,871  $249,800 $6.27| 3835962 104
2,976 12,832 $45.200 $3.58 880,453 143
$2425  $14,100 $39,000 $4.04 12,081 $53,100 $4.40| 1185048 102
81,802 ° $409,000 $32,100 $3.48 81,117  $441,100 $4.84| 54385589 188
67.572 $282,000 $286,500 $3.05 78,247  $308,500 $4.05| 3936400 194
3,086 $16,800 $33,100 $4.23 10,913 $49,900 $4.57| 1,244,250 88
78284 $478,000 $27,800 $3.60 85880  $503,800 $5868| 7.642207 113
8,047 373,000 $31,600 $4.47 15,113 5104800 $6.92| 3,274,089 46
8,250  $50,400 $18,000 $3.80 13,899 $68,400 $4.89 590,883 237
6.504  $35.400 $15,800 $ar2 10,748 $51,200 $4.76 480,807 223
- - $11.200 $4.54 2,469 $11,200 $4.54 743,603 a3
1984  $10,800 $17,000 §7.45 4,268 $27,800 $8.52 088,480 43
14,330  $78,000 $7.880 $4.45 16,094 $85.860 $533| 1,811,158 8.9
5512  $50,000 $4210  $10.10 5,928 $54,210 $9.14( 1,193,001 5.0
1,641,782 $8,746,600 $5.33(1,122,944 34,714,070 $4.20| 2,764,727 $13.480,670 §4.87|269,775400 102
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. sfcgi08d 123 From USGS Mineral Industry Surveys
\ Crushed Stone and Sand and Gravel
; Data for 1998

*short tons (2,000 ECIUShedTotal CrushedTotal Crushed State Tons*/

; T Population Capita

Crushed Crushed Crushed
Stone Stone Stone

Tons*® Value - Dollars/
(000) (000) Ton®

63,052 $395,000 $6.28
102,515 $465,000 $4.54
88,177  $485,000 §5.44
100,200 $584.000 $5.63
46,297 $158,000 $3.41
75,288  $378,000 $4.99

32,688,550 6.1
19,750,614 8.0
11208483 129
12,001,451  10.0

8.817.242 118
12,045,326 9.3

90,059 9 .99 14,815 880 75
67,021 $289,000 431 5800,185 158
81,130 $442,000 $5.45 6,791,345 137

5438550 188
18,175,301 47
7842207 113

81,802 $408,000 §54.99
50,706 §322,000 $6.35
78264 $476,000 $6.08

i

71,650 $507,000 $7.08 7548403 110

70,548  $384,000 $5.44 5430621 148

67,572 $282,000 $4.17 3936489 194

15873  $86.400 $5.44 5680283 11.8

50.265 $308,000 $6.13 4351909 152

30424 $110,000 $3.62 5223500 123

9 8,157  $43,300 $5.31 4688831 128

i 20 44,533  $234,000 $5.25 2,862,447 208
') 21 13.007  $54,300 $4.17 2,099,758 278
. 22 42,549  $241,000 $5.66 2538303 217
2 13228  §78,900 $5.96 3970871 138

24 16976  $88,500 $5.21 $3.09| 4725418 113

25 New Jersey 27,337 $174,000 $6.36| 19052 $5.78| 8,115,011 5.8

28 Okishoma 35825 $117,000 $3.z27 9,844  $32,300 §148,300 $327| 3345713 138

2T Oregon 21,716  $98,500 $454| 18208  $80,700 $188,200 $4.70| 3281974 122

28 South Carolina 30,203 $216.000 $7.15 B,BET $33,800 $249.800 sa.27 3.8.’?5.“:2 104

29 Maryland 23,149 $126.000 $544| 12887 $78.200 $204,200 $587| 5,134,808 7.0

30 Kansas §24.912 $102,000 $4.00| 10748  $28,300 $130,300 $365| 2620087 136

31 Nevada 6,173  $46,200 $748| 27,778 $121,000 $167,200 $4.92| 1746808 194

32 Massachusatis 14,440  $91,700 $6.35| 15432  $76,500 $168,300 $563( 8,147,132 49

33 Nebraska 7.716 46,900 $6.08| 15873  $50,600 $97,500 $4.13| 1662719 142

3¢ Mississippi 5401  $20,400 $544| 17,196 $73,300 $102,700 $4.54| 2,752,002 8.2

35 Ksho 3,307  $13,500 $4.08| 17,088  $48,000 $508,500 $292| 1228684 168

36 South Dakota $6614  $30,600 $463( 10,847 534,100 $64,700 $3.71 738171 237

37 Alaska 3,527 $22.400 $6.35| 13779  $57.400 $79,800 $4.61 614010 282

38 New Maxico 5181  $28,200 $544| 11,795  $55,000 $83,200 $4.80| 1,736,931 2.8

39 West Virginia 14,330  $78,000 $5.44 1,784 $7.860 $85.860 $533| 1,811,158 8.9

40 Louisiana $1.764  §16,200 $0.18| 13,880  $58,300 $74,500 $4.76| 4,388,967 as

47 Comecticut 8,047  $73,000 $9.07 7.086  $31,800 $104.600 $6.92( 3274080 48

42 Vermont 8,250  $50.400 $5.44 4,740  §18,000 §68,400 $4.89 500,883 237

43 Montana 2976  §$12,100 $4.07 9,656  $33,100 $45,200 $3.58 880,453 143

44 New Hampshire 2,425  $14,100 $5.81 9,656  $39,000 $53,100 $440| 1185048 102

45 Maine 3,088  $16,800 $5.44 7826 533,100 $49,900 $4.57| 1,244,260 8.8

45 Wyoming 6,504  $35400 $5.44 4,244  $15800 $51,200 $4.78 480907 223

47 North Dakota - - - 10,318 527,600 $27.600 $2.88 638,244 182

48 Howail 5512  $50,000 $0.07 47 $4,210 $54,210 $9.14| 1,183,001 5.0

49 Rhode Isiand 1,084  $10,800 $5.44 2282  $17.000 $27.800 $6.52 988,480 43

50 Delaware - - - 2489 511,200 §11,200 $4.54 743,603 33

! ; 1,841,782 $8,746,600 $5.33(1,122,044 54,714,070 2,764,727 $13.460,670 $4.87|260.775400 102
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From USGS Mineral Industry Surveys
Crushed Stone and Sand and Gravel

Data for 1998
*shert tons (2,000

Crushed Crushed Crushed
Stone  Stone = Stone

Tons*  Value . Dollars/
(000) (000) Ton*
63052 $395000  $6.26

102,516 $485,000 $4.54
50,708 $322,000 $6.36

BBENA AR LR RSB NN NN 3Ed3a dR220ovan/runa

i

20 000 A
76,288 $376.000 $4.99
100,200 $564,000 $5.63
89,177 $485,000 $5.44
48,207 $158,000 $341
27337 $174.000 $6.36
78,264 . $476,000 $6.08
71,850 $607,000 $7.08
81,130 $442,000 §545
14,440 - 591,700 $6.35
67,021 $289,000 $4.31
15873  $88,400 $5.44
81,802 $409,000 $4.99
70.548 $384,000 $5.44
30,424 $110,000 $3.82
23,149  $128,000 $5.44
16,876  $88,500 $5.21
B.157 $43.300 $5.1
51,764  $16,200 $0.19
50,265 $308,000 $6.13
13,228  §78,900 $5.96
67.572 $282,000 $4.17
30,203 $216,000 $7.15
35825 $117,000 $3.27
21,716 $98.500 $4.54
8,047  §73,000 $0.07
44,533 $234,000 $5.25
5401 $20,400 $5.44
$24912 $102,000 $4.09
42,549 $241,000 §5.66
13,007 $54,300 $4.97
14,330 $78,000 $5.44
6,173  $46.200 $7.48
5,181 $28,200 $5.44
7,716  $46,800 $6.08
3,088  $16.,800 $5.44
3,307  $13,500 $4.08
5512  $50,000 $0.07
$2425 - $14,100 §$5.81
1,984  $10,800 $5.44
2976  $12,100 $4.07
$6,614  $30,600 $4.63
3,527 $22,400 §6.35
9,259 $50.400 $5.44
6,504 $35.400 $5.44
1,641,762 $8,746,600 $5.33

Sandand Sandand Sand and
Gravel  Gravel Gravel

Tons* Value Dollars/
(000) (000) Ton*

137,789 $752,000 $5.46
74,406 $328,000 S4.41
35,384 $167,000 $4.72
22,158 $61.200 _ $3.86|
37,258 $149,000 $4.00
20,283 $107,000 $5.28
55,226 $244,000 $4.42
68,013 $220,000 $3.37
19,852  §60,200 ©  $4.97
7716 $27.800  $3.80
11464 $58500  $5.19
11,684  $54,000 $4.62
16432 576,600 $4.96
26,015 $103,000 $3.08
§1,257 $213,000 $4.18
8215  $32,100 §3.48
9,888  §42,600 $4.26
33,731 §$103,000 $3.08
12,897 $78,200 $6.08
36266 $124,000 5342
51,688 §229,000 $4.43
13,889  $58,300 $4.20
15,984 $65,600 $4.10
41,557 $172,000 $4.14
BB756  $26,500 $3.05
9.667  $33.800 $3.50
9,844 532300 $3.28
18288  $89,700 $4.90
7.066  $31,800 $4.47
14,330  $54,700 $3.82
17.196  §73,300 $4.26
10,748  $28,300 $2.83
12456  §52,800 $4.24
44,884 $125,000 $2.70
1.764 §7,860 $4.48
27,778 $121,000 $4.36
11,796  $55.000 $4.68
15,873  $50.800 $3.18
7.828  $33,100 $4.23
17,086  $46,000 $2.80
M7 $4210 $10.10
0,858  $30,000 $4.04
2,282 $17.000 §7.45
9656 $33,100 $3.43
2460  §11.200 $4.54
10847  $34,100 $3.14
10,318  $27.800 $2.68
13,779 §57.400. $4.17
4,740 $18,000 $3.80
4,244 $15,800 $3.72
1,122,844 $4,714.070 $4.20

S82

Total CrushedTotal CrushedTotal Cru

2,764,727 $13.460,670

Stone plus-  Stone plus  Stone plus
Sandand Sandaend Sand and

Gravel Gravel Gravel
Tons* Value Dolars/
(000) (000) Ton*
200,841 $1,147,000
176,821  §783,000
88,091 $480,000
1 i [+ ‘-_‘.l-_;l 20U
112 $525,000
120483  $671,000
144403  $729,000
114,310  $387,000
47,280  $273,200
85980  $503,800
83,114  $568,500
82,816  $496,000
20,873  $168,300
93,035  $3902,000
67,131  $200,400
01,117  $441,100
80,546  $426,600
84,155  $213,000
35,046  $204,200
53,242 . $212,500
58,856  $272.300
15,653 $74,500
66240  $373,800
54785  $250,900
76,247  $308.500
39,871  $249,800
45860  $149,300
40,014  $188,200
15113 $104,800
58,863  §288,700
22,807  $102,700
35,660  $130,300
55,005  $283,800
67871  $179.300
16,004 $85,860
33951  $167.200 -
16,878 $83.200
23,589 $67,500
10,813 $49,900
20,303  $50.500
50828 $54,210
12,081 $53,100
4,268 $27,800
12,632 $45,200
2,489 $11,200
17.481 $64,700
10,318 $27,800
17,308 $79.,800
13,000 $68,400
10,748 $51,200

B Tons
¢ Capita
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